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EXECUTI VE SUMVARY

Tel enetry was used to nonitor novenment and behavi or of six
sea turtles. Two Kenp's ridley and three | oggerhead sea turtles
were captured in Brunswi ck Channel, CGeorgia, equipped with radio
and sonic transmitters, and rel eased at the capture location. A
satellite transmtter was placed on a Kenp's ridley captured and

rel eased in St. Mary's Channel .

1. Radio-tagged subadult Kenmp's ridleys noved south from
Brunswi ck Channel, CGeorgia along the Florida coast a distance of

120 and 202 km during 41 and 29 days, respectively.

2. A satellite-tagged adult fenmale Kenp's ridley noved 267 km
south fromthe Ceorgi a-Florida border to Cape Canaveral, Florida
during the first nonth at large, and overwintered in Atlantic
coastal waters within 111 km south of that |ocation from m d-

Novenmber to m d- March.

3. After the second day at |large, tagged sea turtles were not
found in channels, although two Kenp's Ridl eys together spent at
| east seven days and perhaps el even or nore days within 6 km of

St. Mary's Channel.

4. Kenp's ridleys were not observed in water tenperatures bel ow

18°C, al t hough continuous tenperature nonitoring was not
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conduct ed.

5. Duration of night subnergence events was significantly |onger
than those during the day for only one of two Kenp's R dl ey sea

turtles nonitored.

6. Al 50 night dives nonitored were |onger than 10 mnutes in

dur ati on.



| NTRODUCTI ON

The U. S. Arny Corps of Engineers (COE) has a Congressional
mandate to nmaintain navigability of shipping | anes throughout the
United States. Hopper dredges are often used in maintenance
dredgi ng of many coastal channels. Unfortunately, hopper
dredging activities on the Atlantic coast can result in nortality
of endangered and threatened species of sea turtles by
entrai nment through the draghead (Slay and Ri chardson, 1988).
Under the Endangered Species Act, the National Marine Fisheries
Service (NWFS) received a Congressional nandate to protect sea
turtles. NWS restricted the use of hopper dredges on the
Atl antic coast to the nonths of Decenber through March, when sea
turtles were thought not to inhabit these channels (Dr. T.
Henwood, NMFS Sout heast Regional Ofice, personal
comuni cations). One exception was Cape Canaveral, Florida where
sea turtles were known to occur in the channel virtually year
round. However, existing data are insufficient to permt
rel axation of restrictions on use of hopper dredges.

Limted information is avail abl e on seasonal distribution

and novenent of Kenp's ridley (Lepidochelys kenpi) and | oggerhead

sea turtles (Caretta) along the Atlantic coast of the United
States (Stoneburner, 1982; Kenmerer et al., 1983; Henwood, 1987;
Henwood and Ogren, 1987; Standora, et al., 1989; Byles and Dodd,
1989; Keinath, et al., 1989; Mrphy and Hopki ns- Mur phy, 1990;
Renaud, 1990; Standora, et al., 1990). The CCE South Atlantic
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District conducted periodic trawling surveys in sel ected east
coast channels for several years to provide NVMFS with data
pertaining to the seasonal distribution and abundance of sea
turtles. Wiile | oggerhead sea turtles were frequently captured
during COE trawing activities of Cctober 1991, the capture of
three Kenp's ridleys provided a unique opportunity to study the
behavi or of sea turtles in and around channels. The results of
this investigation are reported herein.
Project objectives are listed in descending order of

priority.
1. Determ ne novenent of Kenp's ridley sea turtles captured and

rel eased in Atlantic coast ship channels, and docunent

associ ations with navi gational channels.
2. Docunent Kenp's ridley surface and diving behavior.
3. Investigate novenent of |oggerhead sea turtles captured and

rel eased in Atlantic coast ship channels, and docunent

associ ations with navi gational channels.

4. Docunent | oggerhead surface and diving behavi or.



MATERI ALS AND METHODS

Sea turtle capture:

The University of CGeorgia' s RV Bulldog, dragging two shrinp
trawmls each with a 18.3 m headrope and 20.3 cm stretch nesh
coll ected two subadult Kenp's ridley and three | oggerhead sea
turtles during repetitive 30 mnute tows in the Brunsw ck Channel
of Georgi a. One additional Kenp's ridley was captured in St.
Mary's Channel approximately 11 km offshore. All sea turtles
were held in separate conpartnents of outdoor tanks at the
Georgi a Departnent of Natural Resources in Brunswick for four to
five days while awaiting tag attachnment and subsequent rel ease at

the capture | ocation.

Transmitter attachment:

Radi o, sonic, and depth-sensitive sonic transmtters were
attached to the two snmallest Kenp's ridleys whereas | oggerheads
carried only radio and depth-sensitive tags (Table 1). Sea
turtles were renoved fromwater and the carapace dried prior to
attaching radio transmtters neasuring 3.8 x 3.3 x 6.1 cm and
wei ghing 180 g. A two-part epoxy mx was used to build a flat
platformon top of the anterior portion of the pronounced dorsal
ridge of Kenp's ridleys. The epoxy mx was then used to secure
the bottomof the radio transmitter to the top of the platform
Si nce | oggerheads | acked an angul ar dorsal ridge, construction of

a platformwas unnecessary for this species. Two |ayers of epoxy
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resin and cloth were then applied across the |ongitudinal and
cross sectional axes of the transmitter to secure the unit to the
car apace.

Dept h-sensitive sonic transmtters neasuring 1.9 x 8.1 cm
and weighing 34 g were cylindrically shaped. One device was
attached to each sea turtle by tightly lacing nmetal wi re through
one end of the sonic tag and through a hole drilled in the nost
posterior marginal scute. The other end of the tag trailed
behind the sea turtle. The two Kenp's ridley sea turtles were
equi pped with a second sonic transmtter (not depth-sensitive)
using two threaded netal nuts and bolts inserted through the
transmtter and through holes drilled in |ateral, marginal
scut es.

The Kenp's ridley captured in St. Mary's Channel was of
sufficient size (61 cm SCL) to carry an 817 g satellite
transmtter (3.8 x 10.8 x 14.0 cn) which provided information on
| ocation, tag tenperature, nean subnergence duration, duration of
| ast submergence before a transm ssion, and nunber of dives.
Only data collected during the 12 h period precedi ng each
transm ssion were received. The device was programred to
transmt continuously for 10 h, turn itself off for 50 h, and
repeat this sequence for the duration of its battery life. The
operating life of this unit was estinated at 18 nonths.
Satellite tag attachnment procedures were identical to those used

for the radio transmtters.



Tracki ng equi prent and procedures:

The radi o tracking systemincluded a directional, 5 el enent
Yagi antenna and an omi directional antenna wired to a Tel onics
TR2/ TS1 receiver/scanner. A directional H antenna was sonetines
substituted for the Yagi antenna. The five radio tags
transmtted on separate frequencies in the 165 MHz band (Tabl e
1). Al radio tags were tested prior to attachnent to
experinmental animals to verify transmttance frequency.

Di rectional hydrophones and receivers with adjustable
frequency nodul ati on were used to nonitor sonic signals at
distances up to 1 km Depth-sensitive and standard sonic
transmtters, produced by Sonotronics, were tested to verify the
transmttance frequency prior to attachnent to experinental
animals. A Sonotronics digital receiver (USR-SB) with
di rectional hydrophone was used to nonitor signals from depth-
sensitive tags in the 68-80 kHz range, and a Dukane receiver
(N30A5B) with directional hydrophone was used for standard sonic
tags transmtting at a frequency of 32.7 kHz (each tag had a
uni que pul se interval for identification).

Data collection included tinme of surfacing and submergence
events, l|atitude, |ongitude, and conpass bearing to the signal.
Locations were determ ned using a G obal Positioning Systemthat
utilized satellites to conpute latitude and | ongitude. LORAN C
provi ded a backup. Surface and bottom water tenperature and
salinity were collected opportunistically (Appendix 1).

Satellite imagery collected by an AVHRR (advanced very high
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resol ution radi onmeter) sensor aboard the NOAA 11 polar orbiting
satellite provided additional data on sea surface tenperature.

Initially, tracking was conducted from contract vessels which
enabl ed personnel to record visual sightings of the experinental
ani mal when it surfaced, and provided a suitable workplace during
rel atively rough seas. However, contract vessels frequently could
not venture into shallow waters adjacent to the Brunsw ck Channel
due to the deep draft of the vessel. This caused difficulty in
nonitoring the sea turtles' southward novenents al ong Jekyll and
Cunberl and Islands. The problem was sol ved about two weeks into the
study, when a 7.6 mvessel purchased and outfitted for sea turtle
tracki ng becane avail abl e. Shipboard tracking was generally
conducted during daylight hours.

At several tinmes during the 41-day study period, high seas
prevented offshore tracking. During these intervals, sea turtles
were nonitored fromland using radio telenetry deployed at a variety
of locations including piers, beaches, |ighthouses, and
condomi ni uns.

When sea turtles becane separated by | arge di stances during the
third week of the study, a second tracking teamwas used to operate
a portable radio nonitoring station deployed froma van. This team
conducted | and-based nonitoring at a variety of |ocations along the
east Florida coast fromAnelia Island to Daytona Beach

When trackers were in jeopardy of losing contact with a sea

turtle, determ nation of the bearing to the radi o signal took



precedence over precisely noting the tinme of surfacing. Wen
this occurred and only an approximate surface tinme was recorded,
t hese data were not included in the analysis of surface and
subnergence duration

Positions of sea turtles were plotted on maps to determ ne
novenents. Wen visual or sonic contact was nmade with a tagged sea
turtle, sea turtle location was plotted at the |atitude and
| ongi tude of the tracking vessel because of the close proximty
bet ween sea turtle and tracker. During radio nonitoring from
positions on | and, bearings taken with a handhel d conpass from a
directional radio antenna to the sea turtle were plotted and
positions determ ned using a conputer program Al though positions
obtained fromthis procedure were | ess accurate than positions from
vi sual sightings and sonic signals, bearings fromradio telenetry
al one still provided valuable information on sea turtle |ocation.
Al t hough nost | and-based tracking occurred during the day, sone
ni ghttime nonitoring and continuous 24 h nonitoring sessions were
conducted. Nearly all shipboard tracking occurred during the day.

I n previous unpublished studies conducted by the authors,
turtl es experienced an acclimation period before nornmal behavior
patterns are re-established after rel ease. Consequently, the first
two days of data were deleted prior to analysis of diving behavior
using t-tests with 99% (p<0.01) confidence limts.

Ei ght aerial overflights with fixed wing aircraft were

conducted to relocate sea turtles using directional radio



antennas secured to the wing struts of the plane (Figures 1-8).
Flights were usually three hours in duration at an airspeed of
approximately 167 kmh and an altitude of 270-300 m Due to
technical Iimtations of equipnent and relatively short surface
events which made it difficult to ensure accuracy of bearings
determ ned during aerial overflights, results fromaerial surveys
were only used to |locate the general area where subsequent

telenetry effort should be directed on | and and.

St udy Area:

The study area traversed by tagged sea turtles included the
Atlantic coast of the U S. extending south fromSt. Sinon's
| sl and, Georgia to Vero Beach, Florida. Channels or passes were
| ocated at St. Sinon's Sound, St. Andrew Sound, Fort George
Inlet, St. Mary's Entrance, Nassau Sound, Mayport, St. Augusti ne,
Mat anzas Inlet, Ponce de Leon Inlet, Cape Canaveral, and
Sebastian. O these, Brunswick, St. Mary's, and Cape Canaver al
were periodically maintai ned by hopper dredges. A brief
description of the channels foll ows.

Brunswi ck, St. Mary's, Mayport, and Cape Canaveral Channels
carry large, oceangoing ship traffic and the |ast three support
U.S. Naval bases (nuclear submarine bases are |ocated at Cape
Canaveral and inside St. Mary's at Kings Bay on the Intracoastal
Wat erway). Consequently, these three channels are relatively
deep (10-20 mw th occasional holes as deep as 30 m and wel |

mai ntai ned. All except Brunswi ck have at | east one jetty
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extending fromshore. |In contrast, the remai ning channel s and
inlets are relatively shallow (1-6 mexcept for St. Andrew s

Sound which is 6-18 m) and carry primarily small boat traffic.
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RESULTS

Two subadult Kenp's ridley sea turtles captured in Brunsw ck
Channel neasured 38 and 42 cm strai ght carapace |length (SCL) and
three | oggerhead sea turtles neasured 59, 61, and 89 cm SCL
(Table 1). One adult Kenmp's ridley sea turtle captured in St.
Mary's Channel neasured 61 cm SCL. Results of blood sanples
taken fromthe Kenp's ridleys by JimRi chardson were unavail abl e
at the time of witing. Using tail length as a sex determ ning
characteristic for adult turtles, one Kenp's ridley was fenal e

and one | ogger head was nal e.

Movenent and M grati on:

Kenp's Ridley #1. After release near its capture | ocation

bet ween Jekyll and St. Sinon's Islands in the Brunswi ck Channel,
Kenp's Ridley #1 noved into the Atlantic Ocean (Figure 9).
Summari es of | ocations for this subadult sea turtle during each
10 day period after rel ease are shown in Figures 10-13. During
the first two days after release, this subadult Kenp's ridley was
found either in the Brunswi ck Channel or w thin approximtely 2
km of the channel and not nore than 5 km offshore. H gh seas and
a mal functioning radi o receiver hindered data collection during
the first 10 days. During 11-20 days after rel ease, Kenp's

Ridl ey #1 was | ocated approxi mtely 37-46 km south of the rel ease
site within a few kilometers both north and south of St. Mary's

Channel. From 21-30 days at large, the sea turtle was found in
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an area extending fromSt Mary's Channel to about 11 km sout h,
despite the passage of an offshore hurricane which resulted in
very strong southerly currents. During the final 10 days of
nonitoring, Kenp's Ridley #1 noved further south to a | ocation
approximately half the di stance between Jacksonville and St.
Augustine, Florida. This sea turtle traveled 120 km south during
41 days at large. Visual sightings and sonic telenetry al ways

pl aced Kenp's Ridley #1 within 16 km of shore in depths |ess than
20 mwhile triangulation |located the sea turtle as far as 27 km

of f shore where maxi num wat er depths were 18-21 m

Kenp's Ridley #2. This subadult sea turtle was captured and

rel eased near the sanme location in the Brunsw ck Channel as
Kenp's Ridley #1 (Figure 14). Sunmaries of |ocations for Kenp's
Ri dl ey #2 during each 10 day period after rel ease are shown in
Figures 15-17. During the first day after rel ease, the sea
turtle was observed in the channel noving west into the sound.
However, Kenp's Ridley #2 reversed its course and noved into the
Atl antic Ccean where triangulation of radio bearings plotted it
of f Cunberland Island two days later. During 11-20 days at

| arge, the sea turtle was found in areas fromthe southern end of
Cunmberland Island to a few kiloneters south of St. Mary's
Channel . During the subsequent 10 day tracking period, Kenp's
Ri dl ey #2 noved southward nmuch nore rapidly than Kenp's Ridl ey
#1. This novenent began before an offshore hurricane brought

hi gh seas and a strong, southerly current, and continued until
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after the high winds of 29 October had subsided. Kenp's Ridley
#2 traveled nore than 46 km from 25-29 Cctober, and an additi onal
28 km by 31 Cctober when wi nd and seas had calmed. This
contrasts with Kenp's Ridley #1 which showed little southerly
novenent during the sane period. Kenp's R dley #2 then travel ed
north approximately 28 km during the next three days. No further
radi o transm ssions were received after 4 Novenber, 1991. During
the 29 day tracking period, this sea turtle traveled 202 km south
to approxi nately Daytona Beach, Florida. Kenp's Ridley #2 was

al ways found within 6 kmof shore in water depths |less than 18 m
based on visual sightings and sonic signals. Triangulation of
radi o bearings placed Kenp's Ridley #2 as far as 29 km offshore

where water depth was estinmated at |ess than 24 m

Kenp's Ridley #3. Prelimnary results of the novenment of this

femal e adult Kenp's ridley equipped with a satellite transmtter
showed much nore rapid southerly novenent than the two subadul t
Kenp's ridleys di scussed above. By the end of the first nonth
after release, Kenp's Ridley #3 traveled 267 kmto Cape
Canaveral, Florida (Figure 18). From m d- Novenber through m d-
March, the sea turtle overwintered in the Atlantic Ccean within
about 37 km of the coast from Cape Canaveral to just north of
Stuart, Florida. Northward mgration began in m d-March

Bet ween March 18 and April 20, 1992, Ridley #3 traveled from
sout h of Cape Canaveral northward to Jacksonville, Florida, a

di stance of approxi mately 330 km
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The role of water tenperature was analyzed in relation to
sea turtle novenent. Between 14 and 17 Novenber, Kenp's Ridl ey
#3 noved east-northeast froma | ocation approximtely 28 km
of fshore Cape Canaveral to a new | ocation 80 km of fshore.

Anal ysis of satellite inmagery data depicting sea surface
tenperature showed Kenp's Ridley #3 in water tenperatures between
21 and 23°C on 13 Cctober and 23 October as it nmoved south al ong
the Florida coast. On 14 Novenber, sea surface tenperature at
the sea turtle's approxi mate | ocation was only 18°C. By 17
Novenber, the sea turtle had noved 80 kminto the Atlantic where
tenperatures were in excess of 25°C, actually registering off the
tenperature scale used for this type of satellite imagery.

Approxi mate water depth for this location as determ ned from NOAA
Chart 411 was 293-750 km By 17 Decenber, the next occasion when
both a clear satellite image and an accurate sea turtle |ocation
occurred on the same day, Kenp's Ridley #3 had returned fromthe
@Qulf Streamto within 20 km of shore where the water tenperature
had i ncreased to 21-22°C. None of the three tagged Kenp's

ri dl eys were observed in water tenperature bel ow 18°C, although
continuous nonitoring of water tenperature throughout the entire

study area was not conducted (Appendix 1).

Loggerhead #1. Although the primary objective focused on Kenp's

ridl ey novenents and behavior, transmtter frequencies for the
| ogger heads were nonitored throughout the study. Seven days

after release, the adult nale | oggerhead was | ocated off the
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northern coast of Amelia Island near St. Mary's Channel |ess than
11 km of fshore where water depth was approximately 15 m (Figures
19 and 20). During the next two weeks, Loggerhead #1 was never
found nore than 9 kmsouth of St. Mary's Channel (Figure 21).
Insufficient data were collected to permit a detailed study of

subsequent novenents and behavi or.

Logger heads #2 and #3. A concerted effort was nade to rel ocate

the two | oggerheads using radio receivers fromaircraft (Figures
1-8) and atop the lighthouse on St. Sinon's Island. Reception
range obtai ned during aerial overflights was probably well over
37 kmand was primarily limted by signal strength of the radio
transmtter. On 14 Cctober, the flight path extended 59 km north
of Brunswi ck Channel and 19 km of fshore whil e another aeri al
survey on 8 Novenber stretched from Cunberland Island south to
St. Augustine and parallel to shore at a distance of
approximately 46 km On 30 Cctober, a radio receiver was
nonitored for two hours fromatop St. Sinon's Lighthouse at a
hei ght of approximately 46 m Wth the exception of the rel ease
day, the two subadult | oggerheads were never |ocated with

telenetry and their novenents were unknown.

Kenp's Ri dl ey Behavi or:
Duration of surfacing and subnergence events varied between
and within individuals. Duration of surfacings ranged froml

second to 11.8 mnutes for Kenp's Ridley #1 and from 1l second to
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14.3 mnutes for Kenp's Ridley #2. Mean duration of surfacing
and submergence events were plotted for each hour of the day
(Figures 22-24). Daylight hours extended from approxi mately
0630- 1800 during the study. Mean surfacing tinmes were brief in
conparison to subnmergence tinmes for both sea turtles no matter
what the hour. However, Kenp's Ridley #2 showed nuch hi gher nean
subnergence durations, especially at night. No other trends
relative to tinme of day were apparent (Figures 22 and 23). Wen
the data fromthe two sea turtles were conbined (Figure 24), a
tendency toward shorter nmean subnergence duration during the day
and | onger duration at night was indicated.

Diurnal differences were further investigated by plotting
t he percentage of dives by subnergence duration (Figures 25 and
26). During the day, approxinmately 20% of submergences for both
Kenp's ridleys were less than or equal to 1 minute in |ength.
However, |less than 1% of Kenp's R dley #1's day dives were
between 1-10 mnutes in duration conpared with 55% for Kenp's
Ridley #2. |In contrast, 23% of day dives for Kenp's Ridley #1
were in the 30-40 m nute range. Kenp's Ridley #1 al so nmade nore
day subnmergences with durations exceeding 20 m nutes (78%
conpared with 19% for Kenp's Ri dl ey #2.

Results were quite different at night. Although Figure 26
i ncludes only 40 and 10 ni ght dives, respectively, for Kenp's
Ri dl eys #1 and #2, no recorded subnergences were | ess than 10
mnutes in duration. Kenp's Ridley #1 still showed the highest

percentage of dives (30% in the 30-40 m nute category, while 70%
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of Kenp's Ridley #2's dives neasured 90-120 m nutes. Al though

t hese durations may seem exceptionally long for Kenp's ridleys,
si nul taneous radi o, sonic, and visual verification attest to the
reality of these | ong subnergence events.

Mean duration of surface and subnergence events was al so
anal yzed diurnally. Mean duration of day and night surface
intervals was not significantly different for Kenp's Ridley #1
(1.8 minutes during the day and 1.9 mnutes at night) or Kenp's
Ridley #2 (1.0 mnute during the day and 1.8 m nutes at night;
Table 2, Figure 27). Mean subnergence duration was significantly
| onger at night for Kenp's Ridley #2 (77.3 vs 13.7 m nutes) and
for both Kenp's R dl eys #1 and #2 conbined (45.2 vs 24.9
m nutes), but not for Kenp's Ridley #1 (37.2 vs 32.1 m nutes;
(Figure 28). Overall, radio tagged Kenp's ridleys were submerged
during 95%of the time nonitored. Subnergence tinme varied little
bet ween day and night, ranging from94.6%to 95.2% respectively,
for Kenp's Ridley #1 and 93.0%to 97.8% respectively, for Kenp's
Ri dl ey #2.

Anal ysis of surface and diving data collected fromthe
satellite transmtter for Kenp's Ridley #3 will be conducted at

the conclusion of the satellite tracking study.
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DI SCUSSI ON

Except during the first two days after rel ease, neither
radi o-tagged Kenp's ridley was observed in a channel. On one
occasion, sonic telemetry showed Kenp's Ridley #1 noved north
directly toward St. Mary's Channel and turned sharply shoreward
to approach the south jetty without actually surfacing in the
channel . However, based on the proximty of sea turtles to shore
and verified locations imediately north and south of the
channel, Kenp's Ridley #1 probably crossed the channel at | east
twice and Kenp's Ridley #2 at |east once. The only alternative,
that Kenp's ridleys traveled 20 km of fshore and circunvented the
channel, is extrenely unlikely. Visual and sonic telenetry
pl aced Kenp's Ridley #1 within 6 kmof St. Mary's Channel on siXx
days and Kenp's Ridley #2 on three days. On five other days,
plots of radio bearings placed Kenp's Ridley #1 on a |ine
intersecting the channel. Using sonic telenetry, Loggerhead #1
was found 4 kmfrom St. Mary's Channel on one occasion. In
addition, radio triangulation once placed Kenp's Ri dl ey #2
approximately 2 kmfrom St. Augustine Inlet.

Despite intensive efforts, Loggerheads #2 and #3 were not
| ocated after release day. Since radio and sonic transmtters
were securely attached to these sea turtles, it is highly
i nprobabl e that the transmtters detached the second day after
rel ease. Although all transmtters functioned properly

i mredi ately after release, failure of transmtters cannot be
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ruled out. Alternatively, the two | oggerheads may have sinply
noved of fshore out of range of radio receivers or were subnerged
when surveying aircraft passed their offshore | ocation.
St oneburner (1982) identified offshore sea turtle habitat (hard
bottom live reef, wecks) 45 km east of Cunberl and I|Island which
were utilized in summer by internesting femal e | oggerheads. He
al so tracked postnesting fenal e | oggerheads 80 km of f shore
Ossabaw | sl and, north of Brunsw ck.

It is not known how | ong the experinental sea turtles
i nhabited the channels prior to capture, nor is it known if the
sea turtles were already migrating south. Nevertheless, the
three Kenp's ridleys and one | oggerhead that were successfully
noni t ored noved south out of the channels within two days after
rel ease despite the occurrence of sea turtles in the channels as
shown by trawl captures within the next thirty days (Nelson).
Al t hough there is not yet a clear explanation for this behavior,
several alternatives are apparent. Since seasonal mgration of
Kenp's ridleys in the Atlantic is docunented (Henwood and QOgren,
1987), the study aninmals may have been in transit to southerly
|l atitudes at the time of their capture. |If the sea turtles were
not yet mgrating, they probably woul d have begun novi ng soon.
The experience of being captured in a trawl, placed in holding
tanks for several days, and equipped with transmtters may have

di sturbed the sea turtles and stimulated themto begin mgrating.

'D. Nel son, COE-Waterways Experinent Station, Vicksburg, MsS, personal conmunication, 1991.
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Since surface and bottom water tenperatures in Brunswi ck Channel
were 25°C and 24.5°C, respectively, on 5 COctober, tenperature was
an unlikely factor contributing to initial departure fromthe

ar ea.

Unli ke many Kenp's ridleys tracked in Long Island Sound that
frequently remain at a single |ocation for extended peri ods
(Morreal e and Standora), the two subadult Kenp's ridleys in our
study were quite nobile. Successful tracking frequently required
continuous nonitoring and constant vessel novenent to renain
wi thin range of the sonic transmtter. OCbtaining a stable depth
reading fromsonic transmtters was sonetines difficult. As a
result, depth readings fromdepth-sensitive tags were recorded
infrequently. Nevertheless, data indicated that after initial
descent, Kenp's ridleys generally renmained at a constant depth at
or near bottom during subnergence events.

Al t hough data fromthe satellite tagged Kenp's ridley nay be
collected until March 1993, prelimnary results can be conpared
with earlier studies of Renaud and Gtschlag (1991). Satellite
tracking of a Kemp's ridley rel eased in Novenber 1989 near
Mayport, Florida showed novenment south to Cape Canaveral by
January 1990. However, the Kenp's ridley soon reversed direction
and was |l ocated in Georgia waters by February, and South Carolina

’S. Morreal e, Okeanos Research Foundation, 216 East Mntauk Hi ghway,
Hampt on Bays, NY, 11946, personal comunication, 1991.

°’E. Standora, State University College at Buffal o, Departnent of Biol ogy,
1300 El mwod Avenue, Buffalo, NY, 14222, personal conmunication.
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waters by March. Two Kenp's ridleys equipped with satellite
transmtters were released off Beaufort, North Carolina, in

Sept enber 1990. One sea turtle remained nearshore in the rel ease
vicinity for 5 weeks after which no further transm ssions were
received. The other Kenp's ridley renmained in North Carolina
waters during the 5-nonth study. Movenent in relation to water
tenperature was suggested and the sea turtle utilized warm Gul f

Stream wat er s.
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CONCLUSI ONS

Al'l three Kenmp's ridley sea turtles displayed southerly
m gration from Georgia to Florida during October. The adult
femal e Kenp's ridley travel ed south much faster than the two
subadult Kenp's ridleys. The area of the Atlantic Ocean within
37 km of the coast between Stuart and Cape Canaveral, Florida may
be an inportant overwintering area for Kenp's ridleys between
m d- Novenber and m d-March. Limted water tenperature data
i ndicated a preference for tenperatures of 18°C or greater
Al t hough Kenp's ridleys were found within 6 kmof St. Mary's
Channel on at | east seven days, Kenp's ridleys did not appear to
take up residence in any of the shipping channels during the
study period. One adult nale | oggerhead sea turtle m grated

south into Florida waters.
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Table 1. Size, frecquency of transmitters, capture and release date of sea turtles tracked off
Georgia-Florida coast during 1991.

Length Width Radio Sonic-
Species/ (cm) (cm) Capture Release Flipper Frequency Depth Sonic Tag Satellite
Ridley #1 39.4 37.6 42.7 37.0 10/1 10/5 QQRBSQ(R)5 165.339 68 32.7 No
QQR358(L)°
Ridley #2 43.2 41.8 44.5 39.9 10/2 10/6 QOR364 (L) 165.611 80 32.7 No
Ridley #3 64.0 60.7 66.6 60.6 10/8 10/13 QOR328(R) — - — Yes
QOR327 (L)
Loggerhead #1 54.0 89.0 87.6 68.0 10/3 10/6 QOR301(R) 165.613 72 - No
QOR302 (L)
Loggerhead #2 63.5 58%.0 57.9 46.0 10/3 10/5 QQR304 (R) 165.558 74 - No
OOR303 (L)
Loggerhead #3 64.8 61.0 61.0 50.8 10/3 10/5 QOR306 (R) 165.427 70 - No
QOR305 (L)

— — — — — — — — — T —EEEE T T —— — — — — — — — — —— — — — — — — — — E— — — — — — — — — — E— T — ——— ———— i i ——— . - AR il —— T — E— — E— — — — — — ——— PR e} Spp— PR YN TP S Sy SR T S— —— — — — — — — E— — — — — —— — — el e —wrT T THTEE T — r—— — — —— v TE— —— — —

lourved carapace length.
2Straight carapace length.
3curved carapace width.
4Straight carapace width.
SRight front flipper.
6reft front flipper.

28



Table 2. T-test for day vs night surface and submergence
durations. Asterisks indicate significant
difference between day and night durations.

Surface Submergence
Duration Duration
P DF P DF
Ridley #1 0.78 237 0.23 168
Ridley #2 0.09 129 <0.01* 01
Both 0.08 368 <0.01* 261
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Figure 1. Flight path (solid lines) of aerial survey flown on 9 QOctober
1981. An open circle designates the point of origin and
termination of the survey. Dashed lines represent vectors of
radio signals recorded aboard the aircraft at locations (closed
circles) along the flight path. Turtle identification, bearing
and time of signal are shown for each wvector.
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Figure 5. Flight path (solid lines) of aerial survey flown on 7 November

1991. An open circle designates the point of origin and
termination of the survey.
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and time of signal are shown for each vector.
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are shown for each vector.
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Figure 22. Mean surfaced and submerged durations by hour of day for
Kemp's Ridley #1.
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Figure 23. Mean surfaced and submerged durations by hour of day

for Kemp's ridley #2.

52



MINUTES

70
80
O 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
HOUR OF DAY
Figure 24. Mean surfaced and submerged durations by hour of

day for both Kemp's Ridleys #1 and #2 combined.
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Figure 26. Percentage of night submergences by dive duration for Kemp's
Ridleys #1 and #2.
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Figure 27. Mean duration of surface intervals (day vs night) for
Kemp's Ridleys #1, #2 and both sea turtles combined.
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Figure 28. Mean submergence duration (day vs night) for Kemp's
Ridleys #1, #2 and both turtles combined.
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Appendix I. Water temperatures and salinities collected throughout the study period.

SURFACE BOTTOM SURFACE BOTTOM DEPTH
MONTH DAY YEAR LATITUDE LONGITUDE TEMP (°C) TEMP (°C)  SALINITY(PPT) SALINITY (PPT) (M)
10 22 91  30°42'40" 81°27'34" 23.5 § 24.5 . -
10 23 91  30°39'55" 81°23 29" 24.0 - 26 .0 - 11.3
10 23 91  30°39'59" 81°23 35" 24.0 - 23.0 - 10.7
10 23 91  30°40'00" 81°23'35" 24.5 — - - -
10 27 91  29°54'58" 81°17 ' 28" 250 . 23.0 - _
10 27 91  29°57'04" 81°18'18" 24.5 - 26.0 - -
10 28 91  30°42'30" 81°27'04" 23.5 23.5 25.0 25.5 17.7
10 28 91 30°42'31" 81°23 113" " 23.8 23.0 25. 0 26.0 -
10 28 91  30°42'41° 81°27'48" 24.5 24.0 24.0 23.0 -
10 28 91 30°41'00" 81°25'50" - - _ - -
10 29 91  29°57104" 81°18'18" 23.0 . 29.0 - -
10 29 91  29°54'58" 81°17 28" 24.0 - 25.5 - -
10 29 91  29°47'10" 81°15129" 24.8 - 26.0 - -
10 29 91  29°37'3g" 81°11 47" 24.0 - 26.0 - -
10 31 91 30°37'32° 81°21'22" - _ - - -
10 31 91 30°37'30" 81°21'19" 22.3 22.2 27.0 27.5 -
10 31 91 30°37'48" 81°21 146" - 23.0 27.0 27.0 14.3
10 31 91 29°30'46" 81°08'39" 24.0 § i, , _
10 31 91  29°23'00" 81°05 01" 24.5 - . _ B
10 31 91  29°18'58" 81°03 ' 07" 24.5 . - _ -
11 1 91  29°23'00" 81°05' 01" 24.5 - _ _ _
11 1 91 29°28'43° 81°07 ‘38" 25.0 - - - -
11 5 91 30°42'33" 81°25 110" 18.0 19.0 27.0 27.0 -
11 6 91  30°42'02° 81°25 38" ] - . - -
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Appendix I {(cont.). Water temperatures and salinities collected throughout the study

period.
SURFACE BOTTOM SURFACE BOTTOM DEPTH
MONTH DAY YEAR LATITUDE LONGITUDE TEMP (°C) TEMP (°C) SALINITY{(PPT) SALINITY (PPT) (M)
11 91 30°33'19" 81°26'39" 16.0 - 26.5 - -
11 9 91 30°23'47" 81°23'36" 18.0 - 25.5 - -
11 10 91 30°23'38" 81°23 145" 16.0 - 26.0 - -
11 11 91 30°18'08" 81°201'27" 17.0 - — - -
11 11 91 30°12'43" 81°16'42" 18.0 18.0 28.5 27.0 16.5
11 12 91 30°09'59" 81°14'56™" 18.0 18.0 28.0 25.0 16.8
11 12 91 30°09'50" 81°14'55" 17.0 17.0 27.0 28.0 16.2
11 13 91 30°09°'39" 81°21'24" - - - _ -
11 14 91 30°07'04" 81°11'53" 19.0 19.0 30.0 28.0 17.7
11 2 91 29°26 104" 81°06'26" 24.5 - - - -
11 2 91 29°28143" 81°07+38" 25.0 - - - _
11 2 91 29°36'58" 81°11'30" 24.5 - - - -
11 3 91 29°36'17" 81°11'14" 22.0 - - - _
11 3 91 29°41'44" 81913 '25" 23.0 - - - _
11 3 91 29°39'53" 81°12'43" 22 .0 - - - -
11 4 91 29°36'18" 81°11'12" 20.5 - - - _
11 5 91 29°39°'53" 81°12'43" - _ i, i, _
11 5 91 29°31'51" 81°09 12" 20.5 - - - _
11 5 91 2G9°27t28" 81°07' 02" 21.0 - _ _ _
11 5 91 29°23°'00" 81°05'01" 21.0 - - _ B
11 5 91 29°18'00" 81°02'39" 21.0 - - - _
11 6 91 29°39 54" 81°12'44" - - - - _
11 5 91 29°19 47" 81°03'31" - - - _ _
11 7 91 29°54'58" 81°17'28" 20.0 - - - _
11 2 81 29°30'46" 81°08'39" - - _ _ _
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